Comparisons between the effects of calcitonin receptor-stimulating peptide and intermedin and other peptides in the calcitonin family on bone resorption and osteoclastogenesis.
Calcitonin receptor-stimulating peptide (CRSP) and intermedin (IMD) are two recently discovered peptides in the calcitonin (CT) family of peptides. CRSP and IMD, similar to CT, calcitonin gene-related peptide (CGRP), and amylin (AMY), but in contrast to adrenomedullin (ADM), inhibited bone resorption in mouse calvarial bones. CRSP and IMD, similar to CT, CGRP, AMY, but in contrast to ADM, decreased formation of osteoclasts and number of pits in bone marrow macrophage cultures stimulated by M-CSF and RANKL, with no effect on the expression of a number of genes associated with osteoclast progenitor cell differentiation. CRSP and IMD inhibited osteoclastogenesis at a late stage but had no effect on DC-STAMP mRNA. IMD, similar to CGRP, AMY, and ADM stimulated cyclic AMP formation in M-CSF expanded osteoclast progenitor cells lacking CT receptors (CTRs). RANKL induced CTRs and a cyclic AMP response also to CT and CRSP, and increased the cyclic AMP response to CGRP, AMY, and IMD but decreased the response to ADM. Our data demonstrates that CRSP and IMD share several functional properties of peptides in the CT family of peptides, including inhibition of bone resorption and osteoclast formation. The data also show that the reason why ADM does not inhibit osteoclast activity or formation is related to the fact that RANKL decreases ADM receptor signaling through the adenylate cyclase-cyclic AMP pathway. Finally, the findings indicate that activation by CGRP, AMY, and IMD may include activation of both CT and CT receptor-like receptors.